The identi¢cation keys of the zoeal stages of Pleocyemata decapod larvae from the coastal region of south-western Europe, based on both new and previously published descriptions and illustrations, are provided. The keys cover 127 taxa, most of them identi¢ed to genus and species level. These keys were mainly constructed upon external morphological characters, which are easy to observe under a stereomicroscope. Moreover, the presentation of detailed ¢gures allows a non-specialist to make identi¢cations more easily.
INTRODUCTION
Identi¢cation of decapod larvae from plankton samples is not easy, principally because there are great morphological changes between developmental phases, although less pronounced between larval stages. Moreover, larval descriptions of many species are still unsuitable or even non-existent. Many researchers studying ecological, physiological or other aspects of decapod larvae are not taxonomy experts and they have great di⁄culty in recognizing a priori the family or the larval stage of one specimen in a plankton sample. Thus, a key is needed to allow identi¢cation to start at a higher level, where all decapod larval forms are placed together. Despite the requirement of accurate larval identi¢cation and information to conduct studies on this signi¢cant crustacean group, comprehensive keys are not available for many regions, and most information is restricted to individual species groups. Since Williamson (1957) prepared a key for all decapods from 408N to 808N in western European waters, no further keys have been published covering other European regions. The southern limit of Williamson's key extends only to the northern coast of Portugal, thus many species from the south-west European coast, and Mediterranean Sea were not included. These latter areas coincide with a region where the identi¢cation of decapod larvae is particularly di⁄cult due to the high species diversity found o¡ North Africa, species for which larval descriptions are not available. These limitations, in addition to the high number of larval descriptions published in the last decade, put the current keys somewhat out of date. Recently, identi¢cation keys have been made for larvae from the North Atlantic coast (Ingle, 1992; Paula 1996) and the Mediterranean Sea (Pessani et al., 1998) , however, only brachyuran larvae. The present key will be a useful tool for identifying plankton, mainly in ecological and life history studies. Moreover, taking into account the lack of keys for areas such as the north-west African coast, Canary Islands, etc. it can be useful for plankton studies in nearby areas as a complement document when identifying larval stages.
The order Decapoda comprises two suborders, the Dendrobranchiata and the Pleocyemata (Martin & Davis, 2001) . A key for the identi¢cation of Dendrobranchiata larvae covering the same area of this study has been presented by dos Santos & Lindley (2001) . The present keys for Pleocyemata larvae include the infraorders Stenopodidea, Caridea, Astacidea, Thalassinidea, Palinura, Anomura and Brachyura. With the previous work on the Dendrobranchiata, the keys for the identi¢cation of zoeal stages for all the decapod larvae from the south-western European coastal region are completed.
This paper starts with a general key for the identi¢ca-tion of larvae infraorders within the Pleocyemata group, organized according to the actual classi¢cation sequence (Martin & Davis, 2001) , followed by speci¢c genus and species keys for each infraorder. In the second part of the present work a guide for the identi¢cation of the instars is provided. This comprises a list of characters which taken into account together can provide a better distinction among larval stages.
MATERIALS AND METHODS
The present keys are based on observations made on decapod zoeae from plankton samples collected from the Portuguese and southern Spanish coasts, from other unpublished data from our own larval reference collection, and from published larval descriptions. The new or unrecognized decapod larvae found in the plankton samples were assigned a code number. The characters used to construct the key are generally external morphological ones and easy to observe under a stereomicroscope, while illustrations of speci¢c or subjective features are included to facilitate identi¢cation by non-specialists. Larval terminology established by Williamson (1957 Williamson ( , 1969 . , 1996; F, H, from Gurney, 1942; G, from Heldt, 1938; I, from Pike & Williamson, 1960) . Lebour, 1940; C, from Sars, 1890; E, from Bourdillon-Casanova, 1960; F, from Kemp, 1910; G, H, K, L, from dos Santos, 1999; J, from Sars, 1900 ; N (as Acanthephyra debilis), from Kemp, 1910) . Rice & Williamson, 1977; C, from Salman, 1982; D, from Paula, 1993 ; E, from Rice & Levetzow, 1967; F, G, H, K, L, M, from Ingle, 1992; I, from Paula & Cartaxana, 1991; J, from BourdillonCasanova, 1960 ). Schubart et al., 2001; C, from Conolly, 1925; D, from Paula & Hartnoll, 1989; E, from Ingle, 1983 ; F, from Rice & Williamson, 1977; G, from Cuesta et al., 1997; H, from Ingle, 1992; I, from Ingle, 1984; J, K, from Ingle, 1992 ; L, from Rice & Ingle, 1975; M, from Cuesta, 1999; N, from Bocquet, 1965). 14. (a) Rostrum not reaching the end of antennule; cuticle smooth; zoea I with pleopod buds (Figure 7Q Figure 8I) ; 'majid seta' on inner lateral margin of carapace ( Figures 8I, 12N) B, from Samuelsen, 1976; C, from Ingle, 1987; G, O, from Paula, 1985; H, from Cuesta et al., 2000; J, from Guerao et al., 1998a; K, from Ingle, 1985; P, from Rodr|¤ guez & Paula, 1993; Q , from Bourdillon-Casanova, 1960 ; R, (as Geryon tridens), from Brattegard & Sankarankutty, 1967; S, from Guerao & Abello¤ , 1999) . Salman, 1982; B, C, from Paula, 1985; D, E, from Ingle, 1992; F, from Salman, 1982; G, H, from Cuesta et al., 1997; I, from Ingle, 1983; J, from Ingle, 1981; K, from Salman, 1982; L, from Rice, 1980; M, from Gonza¤ lez-Gordillo & Rodr|¤ guez, 2001 ; N, from . 
Identi¢cation of the Pleocyemata zoeal stages
It is so di⁄cult to provide a list of characters by which each larval stage can be recognized as a group because there are a wide variation of forms and number of instars in the development among decapod species. We can distinguish each larval stage by a combination of characters shared by most instars, while exceptions to each combination are noted.
Infraorder BRACHYURA
The counting of number of distal setae on the exopods of maxillipeds is enough for the identi¢cation of zoeal stages of brachyuran larvae. In the zoea I stage there are four setae, in zoea II six setae, in zoea III eight setae, etc. Zoea VIII & IX: these zoeal stages can be separated by the number of segments and development of the antenna £agellum, pleopods, the shape of telson and the number of rostrum spines (when is the case). Exceptions: Brachycarpus biunguiculatus having 11 zoeal stages according to Gurney & Lebour (1941) . In this species the zoea VIII, IX, X and XI can be separated by the development of pleopods and the chela on the pereiopods 1 and 2.
The other Pleocyemata

REMARKS
Although more and more new larval descriptions are being published, the characters used in the present key to distinguish between genus seems conservative. In some cases larval identi¢cation can only be taken to genus level because there are many species of the same genus occurring in the area (as in the genus Processa). In other cases, as in the genus Liocarcinus, although the complete larval development is known for all species, they show close resemblance, which render the identi¢cation a very di⁄-cult task (Clark, 1984) . In a lowest identi¢cation level Gonza¤ lez-Gordillo et al. (2001) provide an annotated list of the decapod species recorded in such an area and the available references of their larval descriptions, indicating the number of larval series that remain unknown within the same area.
